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U I/— h:fc£tfN-lf:^7£*A*>5&S70U;W8 

-ho JO 

5**1 1 ~ 3 ©lr>1*n#»fc©tt©8i*tt5'— 

K 

[»3JHS5] »3fcm~4©VvfnfrK:ia«©*i*tt 

[»*9S 7 ] t&IS&ti&tfM R S AOlKi^lTS 0 , 
flUBa p --#M R S A©3 n r:— Tf»5 n t t 
T 5 flf 5 $ fc « 6 

[0 0 0 1] 

[£l&l±©fljffi#l?] #589I«> «i*JiT«**Jllil 

[0 0 0 2] 

[^*os^] $&TO*©K&£if5rr Si- 
te, ^A«iUIR©7-HX^>y^^fflbfc7^-X 

*tt**-ettv>a!u ;*>7»7^;i^-TiiMftU 

^3^, p3 5 2, 1 9 92CI1 7^MtSi 
[0 0 0 3] 



*ft5fc5£S*5©««fifi»fiT?»0, ^©ft?&£LT, 

fyK^fntiawtsfts. b«»bj:m?tt, xs*« 

S6H«9©»*^W»tt#K"bW«*«*St# 

A"=>ft5«> 

[0 0 0 4] *>7»7^;l/*H*T», iSfeVi 

ttl big 1 7 ^ ;W^-T©SjiIig© 2 xeSfff 5fc 

mQ^U£tf&z>. e©#&t«, 

©it>7°u>^ *v>ttib«©ii». *<fctf7>f;i^- 
«a*fc^ft » o , □ x h 7 y t****** 6 n 

[0 0 0 5] $ 6 fc, K¥*4K38*a ftfc 7 * □ 
V>*K:0aAK*n-9-fcJnXT£fcV><fc h ibT 

©?«ffl*««ia«tu sfcaaM^TtrftVi, eat 7 

>f;UA£©g&»*TOS©tl*jftJ&*fc5. 
[0 0 0 6] 

[0 0 0 7] HI, S2«» *n*n#»9I©*i*ttS' 

##3 ©±fctt*j» 2 a*~>- httfc-#n»j«anTvs 

H2it y;ka#*«a«:a*tt6^rrs , b©, fcs 
sttttsctfcj:oa*tt*««i/fc , b©* J 4effl'T* 

•5. 5t»#3tt*ni(*:*<a*tt©t>© , r"bJ:V»U Jl 
a?L4ft«ttT7lcaifttttb& , b© , et>J:Vs. 

[0008] tt»JBs«ii*'r**»tt*^ttTtt. 

*>x>, 7^t*7rfA, #'Jlfn;Hfn 

U HX #UH-^7;i^-;u (PVA) , if^^X 



[£4 



[0 0 0 9] «k0ff*LVi*a5ttK^ftUT, non 

[ooio] 7?u;i^&s^^7^-j£#"?&£ 

7;U3+->7;U^7^Ul/-htbTtt, ^Hcl~ 
4 © 7 ;m * t eH%Wl 2 ~ 4 <D7)l*)Vm& s 

V>. «A.tf2-^h*^X^;P7^UW- 

^;w7^ui/-K 3-* h^->yotr;w7^u 

ntf;U7^U I/-K 3 -xh^->^;U7^U l/- 
K $51:, ^h^5/NUx^W>^'J3-;k 2- 

hUx5 1 l/>7^U^-h, ^h^v^Dfc^^U 
□ -;W7# U h#07^3+5/7;^U>f U 3- 

•5, Rfittrt«i«V»*©A*>5. 2-^h 

*$/X?)V79Vl'-h* 2-Xb^>X^)V7!7^U 

[ooii] fe-s-^o^/^-^^^N-trxjU 

$$3*13. 0iIA«N-lfx;i.-2-t!n'J H>> N- 

x;w-2-trn'J FfjWff*^. 

[0 0 12] 7;i/^+'>7;i'^7^Ul/-h©BH^f>J 
-a-tt, t < «7# U ;WS#fi-&«£ft© 6 0 ~ 8 0 
S5Cff*b<tt6 5~7 5M%T& 
5. 7^3*i/7;P*;W7^Ul^-h©K'&fRl^^ 6 

8 0SM%£j&A5^ ftiM 

[0 0 13] Sfc, N-Ex;i^^A©Be£#J£Ki> 

b < «7 * u ;w**«£*£#© 2 o ~ 4 o as% 

3?>HjfSl/<li2 5~3 5SM%T&3. n 
-lfX^7^^A©SB-&H-a^ 2 0fi*X*SIK:fc5 

#enfc«i*jgffl!ia*«kr^»*ffi**«fi<a:5* 

JP©U«MfeWS<> 7^>j;u**a^**»*»t»*u 
ram*** a. 

[0014] 7*'j;w&aMfctofctt, ©*ii;*j£[RU: 

IK« ?uh>M* -f^n>^ 7H>8. 



UK a 

[0 0 15] tfn;p*;PiWk©Ba^S!l'&tt» 7^U;l/ 

[0 0 16] SSfc, £*|B7*yi'-h*&tt*** 
Ul/-h£0. 0 l~imM%SH^bT^fi^S-B:T# 

20 [0 0 1 7] #B91HfflV5&ft5#WtB7* , Jl'-h* 
fcte**:7<J U-btLX\t. MZ-ttl, A-79>? 
*-)VV7WV-Y, 1, 4-?9>i?*-fr*J*9 
#Ul/-K **^>5 1 ;^U3-;^7fJl/-h» 
1, 6-'\^>v ? ^-;^7^UI/-h> 1, 6 -a 

^r^^-Ji'v*^ u v- vmv>7)v*)mv7v 

-K hUX^^>^'Jn-;^7^Ub—h. HJx 

20 U-JV2 0 OS^UW-K *'Jlfl/>^'J3-;V 
4 0 0^7?Ul/-K #'Jlfl/>^J3-^6 0 0 
5>7£"Jl/-K #UX5 1 l/>^Un-;i/2 0 0>?^^ 
^Ul/-K ^Ulfl^^'J^-M 0 0 5?***U 
l/-h, #yx^l/>^U3-;P6 0 0>?*^'J 1/- 

h, ^uxfi/>^'jn-;n o o o s^^u i/- 

#U^Ot!V'>ifU3-;W4 0 OS^^U k-h^© 
7;W+ 1/ > ^ U 3-;Pffl5?7 £ U I'- b ^ 9 

vpt^^U hU^^n-;U^n/l>h'J7^U 

xh+MthU ^^□-^n^>b , J7^U I/— h. 
^hU ^^D-;^D^>T-h^7^U U- h^©hU 
^ D -)V7 u rt >M h U *3 «k tXx h ? 7 2 U h * 
fc«h'J^^^UI/-h, ^>^XUXU b-;UHJ7 

h^©^>?xuxu h-;i/S!hu*ir;5 i h77^ , j 

40 (7?U D^X^) -fV->7^l^-h> h'JX 

-i Vi'7?>V-bm<D'tVi'7y. 
V- YM V U 7^ U l/-h$fctt h U U 

xh+^btrx7xy-jUA^7^uv-h, xh*-> 



[0 0 18] d®7*U;WG#fi£«fcU3lv|^TO 

l < «7 ^ u ;i^&fi-&fe£&© o . o i ~ i mm%~? 

$5.t8 1 *b<K0. 0 5-0. 5£S%-C£ 
5. ;:©/&#©M#, 0. 0 

[0019] *%w<D*m&&ft : ?o)mfe\t> zn?n io 
g&ufci©7j*refT5 n tan? 

[0 0 2 0] flUtf, T^U;W^^S^tl«, 'ISM 

^ a^s^r. ^a^ovi-rn 

S-£-PBM©##T> ^/T-a£$r£Mit#bTfT 
5. MtbTH 0fl;Ui*, **/-;k x*/- 

x sm*^;k smx^;k Wkxx *~>kx x 
? v y 9 u n — ;i^e / 7;i^ jux-x;i^a* W 5 ns 

t/Y- 10 0 L-T 0 . 0 1 M» 
«a±5M«aTT«-&3&«»*b<JlffU o. IS 

[0 0 2 1] Sfc, 7^U^3R*a^«tt» ^MJ&fflO 
-j£©**0UV3fc£JiM#U # 

[0 0 2 2] £©*§£, &ft&&<ft(DltmW6a}t2 0 
mJ/cm 2 £(J:3 0 0mJ/cm ! £JTFW3:b<, 
^il^Kf©^ISfIIfi 1000mJ/cm 2 EU: 1 

0 0 0 0mJ/cm 2 2 0 0 0mJ/ 

cm 2 a±5 0 0 0mj/cm ! &T#*3 
Vi 0 



1 -7i-^OA>- 1 -:*>, 1 - (4- 
-f V^nt!;U^x-;W -2-tHn+y-2-^ 
^DA>-l-*>. 1- (4- Fry;Wx-JV) - 
2-t FP+~>-2-^;k7°PA°>-i-:*X 4- 

-7xn;i/- (2-kHa 
^i/-2-yDt!;U) trh>* l-kHD+^OA 
*->;U7xx;k!rb>, 2-^^-1- C4- 

-2- ; E;k*U/7°PA°>- 13?© 

^;i/X-x;k ^>y<>x^x—r;K ^>V-f> 
^>i/7i;>, 4-^>v-i';i/-4' -*?)vy 

71-^^7 7^^ 3, 3' -5?^;P-4-^h 
^y^>y7i/>W>y7i;>^IM ? 

vx 2-^p;u^w>v>, 2-.?wp 
y^ni;^w>v> t 2, 4 

>VX 2, 4-'^IfWW>y>. 2, 4-5> 

-f v t*p \Z)Vtttt>v >*$oy?"**V>v >1VHM 

Ifi, 0M«fc*f LTO. 0 0 5S«B« 

±0. 5M»^T*cm#38fUgF*b<jtffu, o. oi 
mmbuo. 2fia»KT*»«fcoff*bVi. 

[0 0 2 4] Sfc, £©#&» &Bfc£CTftW*&IJM!l 
;U75X *^;UvX?/-;U75>> HM7:/PA 

y-;u7$x 4, 4' -?*?)V7$;*>vyxS 

X 4, 4' -^Xf^75;^>»/7i/X 2-5? 
;*^;W7^/£JI#glx^;k 4-?*?fr7S/$& 
ffXfJK 4->>;WI'75/j&JftS* (n-7*h^ 

x^;k 4->>^9 l ;P75y^m#^v75;k 
4 - s / ^m#K 2 -x^^x+^h? 
tf^n5©-ea&o, cns»i*tt*vjtt2aa±*»^ 

0 ttffilctt LT 0 . 0 1 a*Bi5R± 1 SfigB&TTS 

l < mn u 0 . 02 aM§B^± 0 . 5 

[0 0 2 5] *i£t$ifiS#TCte. ^gHji&DT"5im^J^ 



[0 0 2 6] 74MJ;W*#fi£«fc»SI£« 

m-rzm^ «rffiS0»7* u;i^#fi£tt i MhsSB 

5 S«&£U 4 0 fi*«OT*<#* b < > 10 

ttK^i o oa*at»bT5fi«»^±5 o os* 

B&rftmt. k, io mmffl&± 3 o o mhretfj&« 

[0 0 2 7] ursaa**, 7^u;wr*s-&*i o ou 

»fc#LT4 Ofi*6B*fi*3i» 8im#©{£T^©7 

aimmtr? »j;h&#S£%i o os*g&icftLT4 o 

[0 0 2 8] *5EWCffiffl*n5^iaWffltLTtt, «*. 
«x^l/>^Un-jK ^x^U>^»J3-;k Mix 

>^'jn-;K jf'Jt'JX y^'Jt'JX 2, 3-7 

i, 2-^>^-;k 3-^^- 

1, 3-7*>$>:*-;l\ 3-^^-1, 3, 5-^ 
>9>hV*—)V* 2-X?)V-l, 3-A+1j->^ 

>^>jh-;k ^u^-^x^i/^^^x— t;k # 
^nt!i/>^u-kU;Px-xJK #U3-*->:7ntfV-> 
pj-^r^X5 1 l/>^U^+^^ , nlfl/>^>^xUXU h 

o&us o o«T-cs^^u^->^ntfi/>^u-feu 

;i/X-x;K TO*h?M*«2 0 0^18 0 0J£TFTfc5 
^'J^^7 p atri/>^U3-;K TO#^ft&*2 0 0 
&±8 0 0KTT?*5#U***>^nt:^>v;Hfh- 

[0029] aiea*»*sie*T«fc«>fc, ib 

0-4 0 Ot:, 0 0-3 5 OtOft^ 

$?£bv>. ^©jyfcflJtbT. #ffi7;wn-;K «7;v 



[0 0 3 0] fiTKttfiiH^ROttfflMtt. 
f 1 0 0aftfBfc»bT2 0~3 0 0liiS5tfe5It 

L < , d ©«^tt# U 7 * u ;u«3RK^mb^« 
©USE*** 2 0 fflMI5KTT?tta*&!R«ffi»*^«fiS» 

3oofiKBa±T?»*ft«j«»otts 

[0 0 3 1] ±«Lfe**ttK5^, jJcigttKfl^i*! 

[0 0 3 2] #*LV>3R*«ibT, 0Rfcf#UX^l/ 
^ >£fU3— ;W£"J5'>WX— ■ r;K Ifl/>^'J3- 

ji^ ^ u ->^;i/x-x;K ifvtv>hv#v s/swx 
4>tz < t % 2 fl©x#*- vss%-r^b-&^w 

[0033] mmfmjj&tLTU, 

£©«£. Katfi©JiRSfM& «*.«7*u;wR#a 

£*T?amii*©#*tt©S^v>fc«koTJ4fc*ft«» l 
50 kGyPi±5 0 kGyJKTfr5©*«a*LV». Wfc* 
BS*iaS3!c5. 2 5 kGyK±5 0 kGyOTtf^ 

b*«fc<, Jfi«t*«3^2 5kGyK±©*&KJ4, 

n»s«©s»*«as3iiEfa* - t*«*c€r*. 5 o k g 

[0 0 3 4] 7^UJW**fi^«t^®WSE'& 

40 [ 0 0 3 5 ] 3 6 fc, M^©7 V U JV**fi^f&fc "JM 
«£*lirr *tt&©7 ^ U ;w**fi^«©E'&«I^* t , 

7^'J^^*a^t^M^J©-&H-a^6 0M%£U: 
fcfe^©«, 7^U^3ft*fi'&*©*3^6&5*&» ^ 

i0 7^u;^^a-&#n 0 0 **%©*&*>■&*. » 

[0 0 3 6] t9E*tt«ajEfiWK:*W-**»*tt, 5-9 



fcisuws-rsiit^Tfrs^ ffi^6. 5™. 5© 

[0 0 3 7] *58WCttfflSn«5d##»iazfcttTS:^ 

>7 5*-MBIft, #U^ntr^>S55*-h«» 
b£U-3>, ^'JiXf^, »3©*«tf, it-fv ? > 

[0 0 3 8] *5SW©tt3&tt->- Mi, iftf£ft©7j& 
[0 0 3 9] alMM. S*ttft««*J:tf 

£#*##»**©*&«* ^d#fr»^s* 

j&BfcftUTl o-c-i 0 ot:©M 

[0040] #tc> 7 , £Mj;ws#S'&i&tt. «nfc»^r 

b, 3a»3^ffift©T?3fe^«ttRfctf nfc7 W 

«->-ha*#sn, j."3?wjiB*35«AVi©Tfigafl!* 
±tfsns±, 5/-hw*©n»^*ST?*s*©«^ 

ba&^2fi&waib^©vi-rnsfflViT ! b«fc^. 
©w^swrrsufca^tr*. £©»&. j&gfi&ii 

1 4 CCBUil 8 0TOTW*L<, S5fc#$b< 
ttl 5 CC&Ltl 7 OOTtS^. jfcJ&fla&P, 1 4 

o *:*»©«£, uth\mmmm^mxLxs,mz;i 
£, R«ni i >aja©**3i*siw<*^*oT?ff*t< 
[0041] sfc, ^©7-r ;i/A*J:^->-h©ria^ft 



m&mwm.T, vv^-^^mtrr^z.t\z^t). s 
tffifflt^rt^Tt, ffis©£8ftfcifi?> 

[0 0 4 2] 3 SKI* #»Kfc*tt*7*UJl'*#a'& 

^©^t 7 s z\t\z&?)7>7*) )m&m 

G®*nz>Z\£iP'C%Z><DT?&r). z.(D7 z v )v%&m 

10 ^«©»iKS^r^^ir/>^LT7>r^A*JgJ*r*C 
t&T^S. £©7^;UAte-€-©JP^l 0~7 5 # 

m, »SKtt20~50 Mm£&&<k5f;:f§gi5£n£ 

*«ft6nfev»^t*»*s*6a*b<ftvi. ^©#e>n 
£7^A«, -£©fcfrT-c«*rsz:ifc«kB. * 

©|&SJHS&»S!l£#T!SS. 

[0 0 4 33 £©«£, ttj**#fcLTtt, 7^;VA© 
JPS, Mt«JEft«V»tt#JEft»*©iaft*ff : t«fco 

0~7 5tfmT, 1 1 0~1 5 0"CT3 0f*>~2 05h 
&\Z 1 2 0~ 1 4 OtTl^l 5#fc"f <5©J&*S*b 

[0 0 4 4] ^©J;5(C, *#'J-7-T^$nfc7^ 

30 33 nans*, ftR#£jrr*±» £©*««rt»s# : E 

[0 0 4 5] iCy^U^^fi^ftSSSSWlrXT- 

-htt©tt*fatt-t©J»*^ 1 0 (imPiJ:, »*b< 
fi2 0ymPi±2 0 0 S6Cff*L<tt3 

0 jtim«±i 000 um&J : \zmM^n^zti}mm'c 

ns*ft*i;Tff*b<ft<, 2 0 oo/imsaits'b 
40 ©tta*tt^JB<» b^t>jp< - r5«"*«»&^©*Tf» 

[0 0 4 6] *58Mfc*Vi-C» *»ttK5^f S^©7-Y 

*«p©ttit»*ji8ifr5!itfc:«k^ ***jrr^fc , b 

[0 0 4 7] ^fc+fgWWttJfftt^-httSBbfcttfifi 



©##*u>. ±ia©tt*tt^-h&Bfeiwtt 

[0 0 4 8] £©}§£, *T«*ViBr «*©JW«I© 

[0 0 4 9] J10«k5fcLTl»5nfc«i«tt5/-h©y 

-r&fcs. wnn susba43os 

T©3 0 Omm/MSTl 8 0° #Gl^©3l*!IU* 
^^3 (J I SK6 8 5 4H2pCS) 5~5 0 0 g/ 
2 0mm, »*t<ttl 0 0~4 0 0 g/2 0mmT?S 

[0 0 5 0] Sfc, *56WCD#UT-fc*ViT, 2 4P# 
MW2 0fifi%£Lk5 0 0 0S»%&TT&£% 

©awcasu*. 

[0 0 5 1] E #Uv-£7^;kMK 
*Wi$/-HKfcJ*#U Etlfcl. 5cmxl. 5cifc 
ftffU R*l»©Mtft«i£tfc©5> «»ffr*U> 
Rm£94C^ (pH7. 4, 32'C) 1 3 5ml «f»fc 

Hf©*#S«V>fc?K K*&©fi»£fc«£U iiiPbfc 

[0 0 5 2] ^©K*TOiiirafc#V\ 

»**3&«5 0 0 OttK&j&t* 

j&&f§£ **fc3 0 0 oa**OTT*»fc 

&D, 5mW>&©*«\ **£©®lfcWB<&*. 

[0 0 5 3] #^©tt^5'-hfcfflV>TlBlMftaES 
ffi^rSfc^VsTttWr*. *»W©«l*ft^ 
-h&#T*n-9-ftlfc **©*IMMtK:jE*, it 

£»?£©*# SfcSWrU *#*»*WTtfc!R«^y 
H±> **W**^iMlL L 
fc*tty;i/»©H(M!f«J±fc*->- K©£KtfM8fc»» 
S*, «3»**«±Ktt*J:5K:««U 3 SUMS'* 
- V \Z XnTJBW«rt7?»«-r *. H 3 fc**^©- 
t^JS^-r. MW8*t*t*Ufc«i«tt«>-M©ttt» 
2 &±fcb*C, LfcBftiRrW K 7 



#fcifi!K#£©ra8J^±$lSt^£ffi£it«> 
t^tMRS A^©$x£$fK»14M©3 D~-©&£fg 

[0 0 5 4] jK#«Jfi(ca. MRS A«©»ttfflftffl@ 

^WrkH, 3-b'*-;k #lfK>3-K» 

KJMfr&*k t7iAf, ^Mt7i 

[0 0 5 5] #fgBJ©&^£->-h©JSffl©--0IJ£L 

fc 3 D - - ^ t jftt 

T*» ««jk»«©«f***1B«fcaiJ£t-*Kl'iai«M 

sA*©wft«©ttfflfflafc*>ttffl7?*6. asfc, * 

[0 0 5 6] 
40 [0 0 5 7] *BS^J1 

TfriE©#U7^u;vK Wi^S4 0, ooo©0* 
iUB^ («c) tt l o H) ioo. 5g&*8 4gt;:ig#-r 
s. a5fc#U7^u;v« (¥^a^«4 0, ooo© 

B*««^ m S10LP) 8 6gtyiJtU>2 1 7 
gftlPJIfcL^aSWr*. ^V^TNaOH3 5 g§» 

S^t, 6 o ; e;p%©y>'fbS©^U7^'j;mv-^ 
/^»J-feU>ffl-&*»f«*#&. *JB^*K:o. 3 1M 



.3 0 Mmfcfc£J;5fc:7 7#>7->3— ^-IBfljU 

1 o ox:'V2fti&mp\zxi&®LTmmm%zwL^tc 

ft, 5 0 TCT? 2 «H««fl:a*T*fSMOS|i!i»tt2/-- h ft 

y r^>-y±ft 1 ffi«**T»»&l*aL&. r* 
ftSS^BfcttoTttfcD, «>*-H*ifc*3 1 S'U>ft 
12. 5(ig/ml ^rr*i-TGE Broth SUMS 

[0 0 5 8] ^!?S^J2 

2 3 0 0, tr>iklg.9 9. 5^%, SbqtX^O. 

5 ^ ;wx> oi2. 5 aa%*^ 7 o MaRfcaji'tf 

nm ©6. 5tt%*$R3 0tt& y;vt>- 
)V4 oa*«ftto*Tft**«fc*»ttK#T©**a* 

7. 6fi»XO*«ttSfl5. «*SSKSJ»S8 0/im 

KWOUV7>^tT}i-«1 0 0 0mJ/cm J Toil 
MKMU •2t>\zn/Vlh6 0%WMt?Z>rM (88 
ftS*2. 5kGy) SJSS#bT*56W©tt«tt">- h 

5, 6 0. 4M%T?fcofc. fl0ft3Hfc->-hSn-9 
ffiftlftftSttTflBSIBftUfc. RS'-hftWSt?)* 

sTfc»v»T^d**flss»j»«ii-T«Hbfc. z\nzm 

COO 5 9] $JM!3 

#u ifx^Tjm-^ (TOM'&fti 7 o o, 

9 9. 5=6^%) K:«**«l 5M*Xfcfc*J:3fc#& 

iiai«UTi5ii%©pvA 

tty;HS»*JP* 7 0 umOl'Jlfl/>75^- 
tt->-h©»**€ai*Ufct515, 4 0. 2li!«T 



ft SftiRiR $ tirfcKiR^ ^|ST fc»ViT»fr« ft& 
gbfc^HS, T-h5-8-f^»J>W1**3n=-3&J2 0 
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